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THE! EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS, 

1- Apparatus for cutting and removing articles of 

Paired Periphery configuration and dimensions from a sheet 
of flexible material loosely adhering to a carrier surface 

comprising 

a carrier surface for transporting a sheet of 
flexible material along a path of travel while said sheet Is 
ioosely adhering to said carrier surface, and for transporting 
articles, after they have been cut out of said sheet of 
flexible material, along said path of travel, 

cutter means for cutting out articles of desired 
Peripheral configuration and dimensions from said sheet as 
said sheet Is being transported by said surface, ^ 

a suction roll which has an outer cylindrical 
surface and means for causing the suction roll to have an 
internal vacuum, and has passageway means which extend through 
said outer cylindrical surface of said suction roll for 
exposing said vacuum to said outer cylindrical surface of said 
auction roil, said passageway means being configured to 
correspond substantially to the configurations of the leading 
Portions of said articles as they are transported along said 
Path of travel by said carrier surface, 

a gas transmlsslve conveyor be!t means which Is 
bacced by said outer cylindrical surface of said suction roll 
and, where vacuum from wlthm said suction roll is exposed to 
aald outer cylindrical surface of said suction rcu via said 
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M8flageray —■■ COInee mt 0 class probity „ lth aald 
artldes after they have been out from sate sheet, 

and synchronization means for causing said 
Passageway aeans substantial to renter with said leading 
Portions of said artldes when said conveyor bext .eans Is In 
Close proximity „,t„ said leading portions. 
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The apparatus described in claim 1 herein with said 
Passageway means are arcuately arrayed in groups. 

The apparatus described in claim l wherein said 
carrier surface is a roll face. 



«• The apparatus described in claim 2 wherein said 

carrier surface is a roll f ace . 

The apparatus described in claim 1 wherein said 
cutter means comprises a cylindrical cutting roll. 



The apparatus described in claim 2, wherein said 
cutter means comprises a cylindrical cutting roll. 

The apparatus described in claim 3 wherein said 
cutter means comprises a cylindrical cutting roll. 

*• The apparatus described in claim 4 wherein said 

cutter means comprises a cylindrical cutting roll. 
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9- The apparatus described in claim 2 including 

separation means that is adapted to momentarily separate said 
leading portions of said articles from loose adhesion to said 
carrier surface where said conveyor belt means comes into 
close proximity with said articles. 
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The apparatus described in claim 3 including 
separation means that is adapted to momentarily separate said 
leading portions of said articles from loose adhesion to said 
carrier surface where said conveyor belt means comes into 
close proximity with said articles. 

11- The apparatus described in claim 4 including 

separation means that is adapted to momentarily separate said 
leading portions of said articles from loose adhesion to said 
carrier surface where said conveyor belt means comes into 
close proximity with said articles. 

12. Apparatus for separating articles of desired 

peripheral configuration and dimensions from a sheet of 
flexible material out of which they have been cut comprising 
a gas transmissive conveyor belt, 
a suction roll which is adapted to back said 
conveyor belt and movingly retain it in proximity to the 
exposed surface of a sheet of flexible material from which 
articles of desired dimensions and configurations have been 
cut out of said sheet, 

said suction roll being characterized by being 
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adapted for having an internal vacuum and by including 
passageway means which expose said vacuum to the outer surface 
of said suction roll in the region where said suction roll 
movingly retains said belt in proximity to said sheet, the 
passageway means being configured to correspond substantially 
in dimension and shape to the leading edge of each of said 
articles, 

and synchronization means for causing said 
passageway means to register with the leading edges of 
articles while they are still loosely adhered to said carrier 
surface. 



13. The apparatus described in claim 12 wherein said 
passageway means is in the form of arcuately arrayed groups of 
passageways which correspond in dimension and shape to the 
leading portion of said articles. 

14. A method of cutting articles of desired peripheral 
configuration and dimensions from a sheet of flexible material 
comprising the steps of 

loosely adhering a sheet of said flexible material 
to a moveable carrier surface, 

moving said carrier surface thereby transporting 
said sheet, 

cutting articles of desired configuration and shape 
from said sheet as said sheet is being transported by said 
carrier surface, 

backing a gas transmissive conveyor belt by a 
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suction roll and while and where so backed, bringing said belt 
into proximity to the exposed surface of said articles after 
they have been cut out of said sheet, 

said suction roll being characterized by being 
adapted for having an internal vacuum and by including 
passageway means for exposing said vacuum to the outer surface 
of said suction roll in configurations and dimensions 
corresponding substantially to those of the leading portions 
of said articles, 

and bringing said passageway means into registration 
with the leading portions of articles which have been cut out 
of said sheet. 

15. The method described in claim 14 wherein said step 
of moving said carrier surface comprises the step of 
transporting said sheet by the outer peripheral surface of a 
carrier roll. 

16. The method described in claim 14 wherein said step 
of cutting articles is carried out using a cylindrical cutting 
roll. 

17. The method described in claim 15 wherein said step 
of cutting articles is carried out using a cylindrical cutting 
roll . 

SMART St BIGGAR 
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rolls or cynndncal cutttng dies. One type is disclosed in United Sates Hm *4 413 «^ 
whtcMogether with the refcrences cited therein, reference is ^ Other ^ 

1« sheet of corn flour dough Ingenerai al^^various^o c^ oBs 
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linear rate of speed as does the outer surface of the carrier &~i r«n o • • • 
raent #3,971,481, to which reference is made. 
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such ring taMM., of to required 

complex and costly task. eiy 
the of the dough she* ls ^ away ^ 

^e^on.hewebsofdoagh^^he.^^^^^ 
«V ft. tar loo* adhesion ,„ «ta outer surfcc, of «h, carrier feed roll 2 r£»T 

*- «» outer surffce of the roU. Thu, since the portions of w* be^ the ZorT 
apart and generate debris which falls into to tortillas. 
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modifies the basic pattern shown in Figure 3. There the tortilla cut-outs 16 of each two 
adjacent columns (U., the arrays when viewed along the path of travel of the conveyor belt) 
are positioned side by side so that they form mas (i. e ., the arrays when viewed across the 
conveyor belt, or in the direction of the axis of the carrier roll). The modification to be made 
to ths pattern is shown in Figure 4. There an additional column of tortilla cut-outs 17 is 
posmoned between each adjacent pair of the previously described columns. Thus, a tortilla of 
each such newly added column is formed out of the space occupied by each interstitial web 
that is located between each group of four such tortilla cut-outs 16. The effect of such an 
addition is to increase materially the output capacity for the same machine width (roD length) 
while avoiding the difficulties of the type noted above. For example, on that basis, the number 
of tortdlas per unit surface area of the portion of the dough sheet shown in Figure 3 can, as is 
shown in Figure 4, be increased from 12 to 21, or by about 3/4. However, as is also apparent 
from Figure 4, when that is done, several new considerations must be addressed Either the 
dough remaining after the tortillas are removed ceases to be continuous or whatever webs of 
dough that do remain between the cut-outs become too narrow to be able to keep from 
felling apart if their loose adhesion to the carrier roll is disturbed. Further, means such as the 
circumferential groove-ring arrangement previously described become inapplicable 
Therefore, in those circumstances, the web portions will not retain their continuity or their 
adhesion to the carrier roll, and pieces of the remaining dough will fall from the carrier roll 
face before controlled removal can be accomplished, thus contaminating the tortillas being . 
produced. 



Accordingly, it is an object of this invention to provide means for removing shaped cut-outs 
from a sheet of flexible material being carried on the outer surface of a roll. 

Another object of this invention is to provide means for achieving the foregoing objective 
wherem the portions of the sheet remaining after removal of the cut-outs therefrom are 
lacking in sufficient structural integrity to be able to resist disintegration. 
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Yet another object of this invention is to provide 
means for achieving the foregoing objectives wherein the 
number of said shaped cut-outs per unit area of said sheet may 
be substantially increased. 

STATEMENT OF INVENT TOM 

Desired objectives may be achieved through practice 
of this invention, embodiments of which, useful in apparatus 
and methods for removing articles of desired peripheral 
configuration cut from a sheet of flexible material that is 
being transported by a carrier surface, include a gas 
transmissive conveyor belt that is adapted to come into 
proximity with the exposed surface of the articles while the 
belt is backed by a suction roll having an internal vacuum, 
which roll includes passageway means for exposing the vacuum 
to the outer surface of the suction roll in configurations 
corresponding substantially to the leading edge of each such 
article, and synchronization means for causing said passageway 
means to register substantially with the leading edges of each 
such article. Optionally, embodiments may include passageway 
means which are arcuately arrayed in groups, cutting means 
comprising a cylindrical cutting die which acts in concert 
with the carrier surface for causing the articles to be cut 
out from the sheet being transported, and/or a carrier surface 
in the form of a roll face separation means for interrupting 
the adhesion of the articles from the carrier surface face. 

The invention may be summarized, according to a 
first broad aspect, as apparatus for separating articles of 
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desired peripheral configuration and dimensions from a sheet 
of flexible material out of which they have been cut 
comprising a gas transmissive conveyor belt, a suction roll 
which is adapted to back said conveyor belt and movingly 
retain it in proximity to the exposed surface of a sheet of 
flexible material from which articles of desired dimensions 
and configurations have been cut out of said sheet, said 
suction roll being characterized by being adapted for having 
an internal vacuum and by including passageway means which 
expose said vacuum to the outer surface of said suction roll 
in the region where said suction roll movingly retains said 
belt in proximity to said sheet and which is configured to 
correspond substantially in dimension and shape to the leading 
edge of each of said articles, and synchronization means for 
causing said passageway means to register with the leading 
edges of articles while they are still loosely adhered to said 
carrier surface. 

According to a second broad aspect, the invention 
provides apparatus for separating articles of desired 
peripheral configuration and dimensions from a sheet of 
flexible material out of which they have been cut comprising a 
gas transmissive conveyor belt, a suction roll which is 
adapted to back said conveyor belt and movingly retain it in 
proximity to the exposed surface of a sheet of flexible 
material from which articles of desired dimensions and 
configurations have been cut out of said sheet, said suction 
roll being characterized by being adapted for having an 
internal vacuum and by including passageway means which expose 
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said vacuum to the outer surface of said suction roll in the 
region where said suction roll movingly retains said belt in 
proximity to said sheet, the passageway means being configured 
to correspond substantially in dimension and shape to the 
leading edge of each of said articles, and synchronization 
means for causing said passageway means to register with the 
leading edges of articles while they are still loosely adhered 
to said carrier surface. 

DESCRIPTTOM OP QRAWINPtfi 

This invention may be understood from the 
descriptions and claims which follow, and from the 
accompanying drawings in which 

Figure 1 is a side view of prior art apparatus in 
this field, 

Figure 2 is a front view of a portion of the prior 
art apparatus depicted in Figure 1, 

Figure 3 is a plan view of a portion of the prior 
art apparatus depicted in Figures 1 and 2, 

Figure 4 is a plan view of apparatus embodying this 

invention, 

Figure 5 is a side view of apparatus embodying this 

invention, 
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Figure 6 is a plan view of a suction roll embodying this invention, and 
Figures 7A and 7B are plan views of portions of suction rolls embodying this invention. 
DESCRIPTION OF PRKFFR^n p^^^ 

Reference having already been made to the prior art apparatus shown in Figures 1 through 3 
attennon » dtrected to the apparatus shown in Figure 5, which embodies the present ' 
mventton. There is depicted apparatus for making tortillas which includes a carrier feed roll 2 

Th \T7 

each other. Tbs forms the dough into a sheet of substantially uniform thickness which 
extends substantially across the entire width of the apparatus (U, the length of the rolls 2, 

It is to be understood that by "substantially as used herein is meant that although the 
condmon or state of aflairs to which that tenn refers is not or may not be literally totaUy so 
any vanance therefrom does not materially adversely affect the desired effect what would ' 
result but for that variance. 

The sheet of dough, loosely adhering to the earner feed roll 2 by which it is beig supported 
«! canned along, passes by the cutttag roll 6. As i, does so. circular cutting edges arrayed 
about the outer peripheral surface of the cutter roU 6 pass through the sheet of dough and 
come more or less into contact with the outer peripheral surface of the carrier feeder roll 2 

«*t The «thng edges thereby cut ou, the produce being produced from toe sheet to 

r^^^^^^^^^^^^^are 
tortillas, tbat shape typically will be more or less circular and about 17.2 cm. or 6 3/4 inches 

. ye. unsqaraed from each ofter and loosely adhering to and thoefbre support* 
by the outer surface of the roll 2, connnue along its path of travel. The exposed surSces of 
the cut-ou ts and the renaming portions of the sheet are then brought just into very dose 

belt 10. As shown, the conveyor belt 10 is retentive* moveably positioned by means of a 
suchon roD 24. Tins action roll 24 may be about 12.2 cm. or 4.8 inches in diameto and 
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- „ r ,9tehes tochesinlengtu. n^, .ogetor, todoughsheetandto 
«posed surface of the conveyor belt create a closure in which the tortillas are not 
-*Mh* impressed or otonvise substantially objectionably marked by to surface of 

«* are exposed as herentaBer describe M a resuU, the tordlia, merely comeimohl 
^cecontactw^toconveyorbeli ,0. lypicaiiy, the conveyor belt .Own. be mad! from 

propert.es of bang able to transmit vacuum through it (le., is pervious to gas) and of beta, 
Mn. «. tnermaJ, chemical and physical en™ to which it is 
^ * ^ being to, of a wire mesh, provides some -cach^ eSect 

^tosurra«„ftorti«asas toycomemto contact wi«. Th^lestobet^L 

^taseontotor^s, short ofde^ngorothenvisedamam'ngthetn, toactivdy w 
each tortwas off of to carrier roD surface as heremaSer described. 

The action roil 24 is adapted to have an internal negaive pressure or ™»m and has arravs 
of passageways thro^ its outer surte via which to internal vacuum isZoTtol 

tortdlas. One configuration fortopaKern Wholes 2oi„,heo*er surface ofto^nrofi 
outer per.pl^^„ ftheroU24 . TWmM te J^^ 

^^e^s^toarrayswrnpres^agroupofholestoto^edg.^ 
edge firs, presented m, profit, with to earner beh) of each cut-ou, to. I J 
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themtereuum areas between adjacent, bracketing rows. <**upyuig 

FM« of .he vacuum PBMg e arrays wtt the h»di»g ^ „ M ^ ^JJ^ 
vacuum roll 24 speed and position with that of the cutter rolJ 6 and Jefere T^^L 

^^^.heycorneh,,^^ fcira . talw- ^7 
****** by a vacuum pipe 30 to the interior of the suction roll 24 will can- ££T 

^..ope^.^andhndon^.topsurfaceofthc „ mZm fl 

.arface of the roll 2, for subsequent redeposit into the mass of dough 12 being processed bv 
^.s^ar™ V p^ (nM ^ )pos ^^ dto ^^ 
the S urr»c«ofthec^ronfa.he^ OT of,l,edoughm M sl2. mcon, «™'> 

ThesucUonsoapphedtoeachtortilhMlIcontiraBuntatheconvevortehin * . 

M-a^teta-Mc, of vacuum Son, me roB ^gh Jcon~ 

«* earner teed roll 2, and to lay out flat in a controlled, desired distribution corttWon 
w^respectto^omer^fcrco^ey^aw^toov^s^d^ 
**«m.«*.„ mMal This peeh^ or tov^g .cOon by^ 2eyor bat 
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may be enhanced by causing the carrier belt to move at a slightly faster rate than the dough 
sheet, as hereinbefore described. These approaches render it unnecessary for the surface of 
the earner roll to be specially machined to provide a differential in adhesion as between the 
tortilla sites and the rest of the dough sheet as hereinbefore described. They make it possible 
to add columns of cut-outs (e.g., tortillas) which overlap adjacent cut-out columns so as to 
increase the density of articles being produced since such structures as the ring inserts 
previously described need not be resorted to. While the tortillas can thus effectively be 
removed m increased amounts, at the same time, the webs and strips of dough which remain 
on the surface of the carrier feed roll 2 after the tortillas have been dis-associated from them 
will continue to adhere loosely to that surface. This is true even where a separating wire of 
the type hereinbefore described is used, since the vacuum supplied by the suction roll does 
not become applied to the "scrap" portion of the dough sheet, and it is free, therefore to 
resume its interfacial contact with the roll face and the retaining adhesion inherent thereto 
There the "scrap" portion of the dough sheet they may be carried off by the carrier roll 2 as it 
continues to turn, until it is recycled back into the mass of dough 12 as may be desired. 

It will be apparent from the foregoing description and the accompanying drawings that this 
invention may be practiced with a wide variety of variants from the exact structures shown 
and described. For example, the carrier roll as described may be in any of a number of other 
forms, such as a belt-like element. The cutter means may be in a form other than a cutter roll, 
such as mdividually or group actuated piston-actuated cutting dies. The synchronization 
means may be other than the chain and sprocket arrangement shown, such as electronic 
monitors and actuators. It will also be apparent that through practice of this invention it is 
possible to improve greatly on the efficiency and costs of making products such as the 
tortillas described. With it, using existing equipment that is modified substantially only as is 
necessary to accommodate the invention itself, it is possible to increase substantially the 
production of such articles. Thus, as shown, the production of existing tortilla production 
machmeiy may be increased by substantial percentages without having to lengthen any of the 
constituent rolls, or widen any of the production or associated machbery, including the 
ovens. Other adjustments, such as increasing the amount of heat in the ovens to 
accommodate the comparatively small increase in the volume of dough presented for 
cooking, are minor and are easily handled. These benefits, in addition, are achieved without 
mducmg such adverse secondary consequences as roll deflection, with its associated waste of 
dough materials being used. 



Thus, , ,s to be understood the embodiments of this invention that have been described 
dbfttfed are by way of illustration and not of limitation, and that a wide variety of 
embochments may be made without departing from the spirit or scope of this invention 
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